EDGEWOOD
CHEMICAL BIOLOGICAL CENTER \

U.S. ARMY RESEARCH, DEVELOPMENT AND ENGINEERING COMMAND

ECBC-SP-022

DECONTAMINATION WORKSHOP
FOR EMERGENCY RESPONDING PERSONNEL

“HOW CLEAN IS CLEAN ENOUGH?”
12-14 SEPTEMBER 2007

Gary Eifried
ml CORPORATION EAI CORPORATION
e Abingdon, MD 21009

Michael DeZearn
ENGINEERING DIRECTORATE

September 2008

Approved for pubiic release;
distribution is unlimited.

\\\20081106134

ABERDEEN PROVING GROUND, MD 21010-5424




Disclaimer

The findings in this report are not to be construed as an official Department of the Army
position unless so designated by other authorizing documents.



REPORT DOCUMENTATION PAGE

Form Approved
OMB No. 0704-0188

Pubiic reporting burden for this collection of u to ge 1 hour per response, including the time for reviewing instructions, searching existing data

ining the data needed, and leting and revi:

g this collection of information. mmmmmwmmmuuwmmdwmondm including

bfredudngﬂsbmdonbooparuwﬂdoebm Washington Headquarters Services, Direciorate for Information Operations and Reports (0704-0188), 1215 Jefferson Davis Highway,

Suite 1204, Addington, VA 22202-4302. Respondents should be aware that

other provision of law, no person shall be subject 10 any penalty for failing to comply with a collection of

notwithstanding any
information if it does not display a currently valid OMB control number. PLEASE DO NOT RETURN YOUR FORM TO THE ABOVE ADDRESS.

1. REPORT DATE (DD-MM-YYYY) 2. REPORT TYPE
XX-09-2008 Final

3. DATES COVERED (From - T0)
Sep 2007

4. TITLE AND SUBTITLE
Decontamination Workshop for Emergency Responding Personnel,
“How Clean is Clean Enough?”, 12-14 September 2007

5a. CONTRACT NUMBER
W911SR-04-D-0014

5b. GRANT NUMBER

5c. PROGRAM ELEMENT NUMBER

6. AUTHOR(S)
Eifried, Gary (EAI); and DeZearn, Michael (ECBC)

§d. PROJECT NUMBER

5e. TASK NUMBER
HLD 014 Task 007

5f. WORK UNIT NUMBER

7. PERFORMING ORGANIZATION NAME(S) AND ADDRESS(ES)
EAI Corporation, 1308 Continental Drive, Abingdon, MD 21009
DIR, ECBC, ATTN: AMSRD-ECB-ENK-S, APG, MD, 21010-5424

8. PERFORMING ORGANIZATION REPORT
NUMBER

ECBC-SP-022

9. SPONSORING / MONITORING AGENCY NAME(S) AND ADDRESS(ES)
U.S. Ammy Research, Development and Engineering Acquisition Center
E5179 Hoadley Road, APG, MD 21010-5401

10. SPONSOR/MONITOR'S ACRONYM(S)

11, SPONSOR/MONITOR'S REPORT
NUMBER(S)

12. DISTRIBUTION / AVAILABILITY STATEMENT
Approved for public release; distribution is unlimited.

13. SUPPLEMENTARY NOTES
COR: Susan Hanle, AMSRD-ACC-E, (410) 436-4477

14. ABSTRACT-LIMIT 200 WORDS

The Decontamination Workshop, “How Clean is Clean Enough?” was conducted 12-14 September 2007 at Aberdeen
Marriott, Aberdeen MD. The purpose was to determine an acceptable level of decontamination for victims before they
can be released from a chemical incident site. Answers to this difficult question will influence ongoing and future
decontamination equipment performance standards. The workshop brought together individuals from federal, state, and
local agencies so that all pertinent concems and views could be expressed in an open, neutral, and non-attribution forum.
The workshop was hosted by the U.S. Army Edgewood Chemical Biological Center, Engineering Directorate, and
Department of Homeland Security (DHS)/National Institutes of Standards and Technology (NIST) Standards

Development Team, and was funded by DHS.

15. SUBJECT TERMS

Decontamination Standards Detection Workshop Clean
16. SECURITY CLASSIFICATION OF: 17. LIMITATION OF | 18_NUMBEROF | 19a. NAME OF RESPONSIBLE PERSON
ABSTRACT PAGES Sandra J. Johnson
a. REPORT b. ABSTRACT | c. THIS PAGE 19b. TELEPHONE NUMBER (include area
code)
U U U UL 80 (410) 436-2914

Standard Form 298 (Rev. 8-98)
Prescribed by ANS| Std. 239.18




Blank



PREFACE

The Department of Homeland Security sponsored the production of this
material under an Interagency Agreement with the National Institutes of Standards and
Technology. The work described in this report was authorized under Contract No.
W911SR-04-D-0014, Task No. 007. This work was started and completed in September
2007.

The use of either trade or manufacturers’ names in this report does not
constitute an official endorsement of any commercial products. This special publication
may not be cited for purposes of advertisement.

This report has been approved for public release. Registered users
should request additional copies from the Defense Technical Informational Center;
unregistered users should direct such requests to the National Technical Information

Service.

All individuals handling this information are required to protect it from
unauthorized disclosure. This document is a product of the U.S. Government. It is
intended for use as a reference by local, state, and federal government agencies in
developing equipment performance standards.
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DECONTAMINATION WORKSHOP
FOR EMERGENCY RESPONDING PERSONNEL

“‘HOW CLEAN IS CLEAN ENOUGH?”
12-14 SEPTEMBER 2007

¥ OBJECTIVE

The objective of this workshop was to reach an agreement on how clean
individuals must be to be released from a first responder decontamination line. The
released individuals must not pose a hazard to themselves or any other persons they
may contact. Answering zero is not realistic because one cannot measure zero.
Therefore, some measurable amount greater than zero needs to be agreed upon
among the first responder and medical communities, with input from relevant subject
matter experts (SMEs).

Even if the number cannot be currently measured, that is not a concern of
the workshop because this number will become a benchmark for detection device
developers. The information will be used in developing one or more consensus
standards published by a Standards Development Organization (SDO).

2! ORGANIZATION AND CONDUCT OF THE WORKSHOP

The workshop began with a welcome and introductory presentation by
Michael DeZearn, the Workshop Leader. He then stated the objectives of the workshop,
and was followed by Gary Eifried presenting an initial scenario, which depicted the
release of the chemical warfare agent (CWA) GB (sarin) in a symphony hall. This was
followed by a series of presentations by SMEs from the responder community. Copies
of the presentations are provided at Appendix A. Attendees are listed at Appendix F,
and the workshop agenda is provided at Appendix G.

Participants were then separated into four work groups, which were
primarily organized by discipline [federal, medical, and responder (two groups)], with
each group also having at least one representative from each of the other disciplines.
The objective of the initial breakout session was to determine the five key issues that
the workshop needed to address. Each work group then adjourned to breakout rooms to
discuss this objective under the guidance of a facilitator. A recorder in each breakout
room documented and summarized the results of the discussions. After 1 hr, the work
groups reported back to the main room and reported their results to the entire
workshop. The summary of the initial breakout session for each work group is
documented at Appendix B.

Next, the facilitators and workshop leader collated the results of the initial
session and selected the five most frequent or consistent key issues from all of the work



groups. Theoretically, with four work groups selecting five key issues each, there could
have been 20 issues to consider. In fact, there were many similar issues across the
work groups, which made the task much simpler. After some discussion and analysis,
we were able to break the issues down into four general categories:

. Decontamination Process. Concerns of the work groups included
the difference between handling ambulatory and nonambulatory casualties and the
determination of who actually needs to be decontaminated. The need to rapidly initiate
decontamination as well as to train responders and potential victims in the process was
discussed. The value of the decontamination process from the health and safety
perspective, which is to minimize contamination spread, and the psychological benefits
of decontamination were considered important. A key concern was the need to
standardize and validate the process. This would result in guidelines for responders to
follow so the results could be accepted and trusted by all.

. Decontamination Standard(s). The groups recognized the need to
have objective standards by which to validate the decontamination process. There was
discussion on whether there should be a single standard or multiple standards. For
example, an individual who underwent mass decontamination and was showing no
symptoms might be released under a different standard than someone who was
exhibiting symptoms and was being prepared for transport to a hospital. There was
discussion regarding existing standards and how they might be applied to the issue.
The public trust in the standard selected was considered to be an important factor.

. Detection Standard(s). There was general agreement that detection
equipment was needed to determine if the decontamination standard had been met.
The capabilities of the equipment (sensitivity, selectivity, speed, agents detected), the
manner that the results are expressed by the detection devices (go/no go, low to high,
concentration), the resources required (personnel, logistics, maintenance), ease of use,
training needed, and the costs were all of concern.

o Detection Concept of Operations (CONOPS). Regarding detection
devices, there were issues related to who would use them, where in the process they
would be used, and how many would be required. The potential for a sampling process
was discussed, particularly if it could be supported from data resulting from a validated
decontamination process.

The issues, as collated and selected by the facilitators and workshop
leader, were then briefed back to the entire workshop, and consensus was obtained that
these were the issues to be worked on during the remainder of the workshop. These
consensus key issues were as follows:

Issue #1: How clean does decontamination need to be? (concept)

Issue #2: How should that be expressed? (numeric)



Issue #3: How should decontamination effectiveness be
monitored/detected?

Issue #4: How should the decontamination process/detector effectiveness
be validated?

Issue #5: How should information be obtained from user(s) of
decontamination and detection equipment?

Participants were reorganized into five work groups, each containing a mix
of the disciplines. The remainder of the workshop was devoted to each work group
discussing and reporting on the issues as they applied to the baseline (GB) scenario.

3. DISCUSSION OF ISSUES

The results from each discussion issue by work group are provided at
Appendix C. A compilation and summary of those results are provided in this section.
(In collating the discussions of each issue from each work group, it was apparent that
some points made in the discussion of an issue more appropriately applied to another
issue. Therefore, some points made are reflected in the analysis of the more related
issue.)

el Issue #1: How Clean does Decontamination Need to Be? (Concept)

This issue was one of the key objectives of the conference. The goal was
for the work groups to consider the concept of “clean" in terms of releasing a victim from
the incident scene or for medical treatment.

8.4 Points of Agreement/Dissent
Several important points were made by the work groups.

o We should really be discussing "How clean is safe?" rather than
"How clean is clean?" What is considered a safe level of remaining contamination could
vary among victims, responders, and receivers (ambulance crews, hospitals, homes).
Some felt it might be necessary to establish one level of "safe" for release from the
incident site and another for entry into a hospital.

o There are three types of victims: nonambulatory and symptomatic,
ambulatory and symptomatic, and non-symptomatic. The first group may be
contaminated, the second exposed but not contaminated, and the third group probably
neither exposed nor contaminated. It was recognized that this analysis would depend
on the agent; therefore, the only viable alternative is to offer the opportunity to disrobe
and process through water wash down at the scene. :



. The need to offer symptomatic victims more intensive
decontamination than non-symptomatic victims was recognized. However, initial
resources on scene may preclude more than a gross decontamination with water until
resources become available for more robust decontamination procedures.

. Early recognition of the incident and type of agent, primarily using
signs and symptoms, drives successful decontamination. The first response must be
gross decontamination consisting of water wash down due to the rapid action of the
CWAs. A decontamination triage process (priority) needs to be established to result in
the most good to the most people. As more becomes known about the agent used, the
decontamination process needs to be adjusted to account for the agent properties. The
criticality of other injuries (trauma) must also be considered in establishing
decontamination priority.

. It is probably not feasible to check every person as they emerge
from the decontamination line. If we have a validated decontamination process, with
known results if that process is followed, confirmation sampling of the resulting level of
decontamination should be sufficient. One group used the analogy of baking brownies.
Once the recipe is developed (the task of the researchers), the cook (emergency
responder) only needs to follow it to get prefect brownies. Similarly, if the validated
decontamination procedure is followed, the results are assured to be “safe enough” in
the field.

. The assumption is that in any terrorism incident, the majority of
those ambulatory personnel exhibiting symptoms will have had inhalation exposure.
Those who are nonambulatory could also be contaminated with liquid. Exposure of the
skin to liquid agent would be minimal.

o It was recognized that many people will bypass decontamination or
refuse to undress, with the result that they will leave the scene or self-report “dirty” to a
medical facility.

3.1.2 Research Needed

There was unanimous consensus that not enough is known about the
actual effectiveness of current mass or technical decontamination processes and what
various levels of contamination remaining on either victims or responders mean in terms
of further effects, spread of contamination, and impact on the response. For example, if
dealing with a vapor, would removing the outer layer of clothing (without water wash
down) be sufficient for most victims? Could high-volume air be substituted for water? If
a person self-refers to a Medical Treatment Facility (MTF), can we assume that
disrobing is sufficient? Is it possible to develop specific site clearance criteria? (also see
Issue #4.)



3.1.3 Other Discussion Points

o Low-cost field detectors to identify every possible agent do not exist
with current technology.

o Communication with MTFs to preclude the spread of contamination
is important.

o Guidance and procedures regarding where and how to hold victims
awaiting decontamination need to be developed.

. Standards for later decontamination of facilities and equipment also
need to be addressed.

32 Issue #2: How Should that (the Safe Decontamination Level) Be
Expressed? (Numeric)

Once the concept of what is "clean" was discussed, the workshop needed
to address the issue in more concrete, measurable terms.

3.2.1 Points of Agreement/Dissent

There was some concern over the request to express the safe
decontamination level numerically. Following discussion, it was agreed that the issue
should be addressed as written, without necessarily considering the numeric value if the
work group was uneasy with that concept. Therefore, some work groups addressed the
issue numerically, and some did not.

Key discussions follow:

. The Acute Exposure Guideline Levels (AEGLS) provided in
Appendix D were considered as a valid basis for determining decontamination safety
levels. [Note: Acute Exposure Guideline Levels are intended to describe the risk to
humans, resulting from a once-in-a-lifetime, or rare exposure to airborne chemicals. The
National Advisory Committee (NAC) for AEGLs is developing these guidelines to help
national and local authorities, as well as private companies, deal with emergencies
involving spills or other catastrophic exposures.] Proposed guidelines for other media,
such as water and soil, are provided at Appendix E for information; however, these
guidelines were not discussed during the workshop.

3 While the AEGL-1 level [initial level above which discomfort (minor
transient reversible effects) begins to be noted] was considered by some groups to be a
desirable goal. The group recognized that achieving and confirming this level may not
be possible in an actual situation. The AEGL-2 level (the level where more obvious
effects that potentially impact functional abilities or ability to escape begin and may
result in delayed recovery) was felt to be more easily detectable, either by observation



of symptoms or by current instrumentation. A level between current AEGL-2 and
AEGL-1 may be more realistic as an interim goal for decontamination and improved
detection equipment. There was general agreement that the desired decontamination
level should be no higher than the level of reversible effects.

. First responders in particular felt that although a numeric
decontamination standard could be established by scientists and the medical
community, it might be impractical to confirm in the field and certainly not with existing
technology. The alternative suggested is to develop, validate the effectiveness of, and
follow a "best practice" decontamination process (or processes) and confirm adequacy
on scene by some visual means (e.g., wet hair, clothing removed, symptoms lacking).
One group suggested developing a Personal Digital Assistant (PDA) - based algorithm
that considers symptoms (and time to symptoms), agent, dissemination method,
percent of those involved exhibiting symptoms, weather, and other appropriate factors.
This information could be analyzed and presented in a format that would serve as a tool
in determining the level of threat and lethality and deciding the need for and extent of
protective gear and decontamination.

o Some responders stated that there should be no detectable
contamination on equipment that is returned to duty.

o The standard selected (numeric or procedural) needs to be
justifiable to the public and trusted by them.

o Knowledge of concentration and a numeric standard was
considered necessary for making appropriate decisions regarding Personnel Protective
Equipment (PPE), as weli as for determining the efficacy of decontamination and
detection instruments during testing and validation.

3.2.2 Research Needed (Same as Paragraph 3.1 2)

. Evaluation of the risk to others (responders, receivers, family
members) from persons released from a decontamination site with (potentially) some
acceptable level of contamination remaining.

. Determination and promulgation of guidelines by which the level of
initial contamination of an individual might be estimated based on symptoms and how
this estimate could be used to determine the appropriate decontamination method and
intensity to achieve the desired AEGL.

3.2.3 Other Discussion Points
° Media should be enlisted to provide the facts regarding the incident,

what signs and symptoms to look for, what actions an individual can take to mitigate
exposure, procedures for sheltering, and the safety levels afforded by decontamination.



. The Technical Support Working Group (TSWG) has developed the
Best Practices and Guidelines for Mass Personnel Decontamination. Any best practice
doctrine developed for first responders needs to incorporate the considerations in that
document.

. Exposed or contaminated persons who have been effectively
decontaminated may still develop or continue to exhibit symptoms post
decontamination. Decontamination is not medical treatment.

3.3 Issue #3: How to Monitor/Detect Decontamination Effectiveness

This issue flows from the first two. Given a standard for cleanliness
following decontamination, how can we determine that the standard is being met during
an actual situation?

3.3.1 Points of Agreement/Dissent

A number of ideas for monitoring and detecting decontamination
effectiveness were presented. These include the following:

o Instrumentation. The groups described the desired features of a
detection instrument in a variety of ways; but, each group pictured a portable instrument
that would be easy to operate, would require minimal (if any) maintenance, would act
rapidly, would have a reachback feature, and would have a sensitivity (equal to or lower
than the established decontamination standard) to the threat agents. One group stated
that detectors need to match the sensitivity to all agents that the M256A1 Chemical
Agent Detector Kit has to nerve agents, be usable as quickly as the APD 2000, and
have a reliability that does not exist today. Ideally, a single detector will detect all of the
potential threat chemicals. Another group, recognizing the difficulty of developing a
device that has all the desirable features, somewhat facetiously described the desired
detector as the Star Trek "Tricorder.”

) Use of materials that provide a color change reaction in the
presence of toxic chemicals was another suggestion by one group.

. As in the discussion of Issues #1 and #2, the need for a system of
sampling for the thoroughness of decontamination, rather than a 100% check of
ambulatory victims, was emphasized. However, it was felt that nonambulatory victims
require a 100% check after decontamination.

o The use of decontamination "police” (inspectors) was discussed.
Part of their task would be to confirm the efficacy of decontamination by sampling
victims entering and exiting the decontamination line to ensure that the contamination
level is actually being reduced. They would also check victims’ hair and bodies for signs
(e.g., wetness), screen for symptoms, and ensure that decontamination appeared to be
thorough.



33.2 Research Needed

A review of current field detection sensitivities against AEGL-1 standards
shows that current detection technologies need to improve by a factor of about 10 to
meet an AEGL-1 level. Laboratory-based systems can meet the standard today.
Therefore, it would appear that the development of a field instrument with current lab-
instrument sensitivities is a challenging but achievable goal.

Research is also needed on where and how best to perform sampling. For
example, would sampling the air in a thorough decontamination tent (following mass
decontamination) be used to validate the efficacy of the mass decontamination
process? Could sampling runoff water provide some information? Where on a person’s
body should sampling be concentrated?

3.3.3 Other Discussion Points

. Systems for handling personal effects during and following the
decontamination process are important to public acceptance of the process.

) Monitoring needs to be conducted at the end of the
decontamination line and, periodically, in the Cold Zone.

. Use of a "buddy system" by victims while awaiting, undergoing, and
following decontamination was also recommended.

34 Issue #4: How to Validate Decontamination Process/Detector
Effectiveness

This issue supports the first three issues and answers concerns that,
today, we really do not know how effective the emergency decontamination processes
we have developed are. We essentially "do what we can and hope for the best."” Better
information on how best to perform effective decontamination is sorely needed.

3.4.1 Points of Agreement/Dissent

. Credibility of the test is vital. Development and validation of the
appropriate test methods need to be accomplished by independent testing laboratories,
with government input as required, to ensure credibility.

. Adequate test design is critical. A realistic threat agent, quantity,
and delivery system must be incorporated into the test, and the right evaluation
questions must be asked. Responders and representatives of the community need to be
part of the test design process and included in the test. The decontamination process
and the associated detection and monitoring procedures, and instrumentation, need to
be validated as a system.



. Once a decontamination process is validated through testing and
guidelines are published, training must be accomplished and the decontamination units
tested to ensure compliance. Following actual events where the process was used, an
evaluation of the use and effectiveness of the protocols in an actual situation needs to
be conducted.

) The TSWG Best Practices and Guidelines for Mass Personnel
Decontamination could serve as the starting point of any decontamination guidelines
developed.

34.2 Research Needed

Testing needs to be conducted in phases: laboratory, small group, and
large group. Laboratory testing is used to develop and evaluate each step in the
process. Small group testing tests the ability to effectively implement each step in an
operational environment, and large group testing validates the effectiveness and
operational suitability of the decontamination system as a whole.

Testing needs to be conducted under various environmental conditions.
Various methods (e.g., water wash, high-volume air, use of swimming pools) should be
evaluated.

The test and validation program envisioned by the workshop groups is a
multi-year, multi-phased program. The funding requirement should be incorporated into
programmatic documents now.

343 Other Discussion Points

) It was recognized that some testing needs to be done with
simulants, and some needs to be done with actual agents. If simulants are used, they
must mimic the appropriate property of the actual agent. For example, if evaluating
decontamination with water in a test involving people, the simulant should have a
solubility and volatility similar to that of the actual agent, while being harmless to the test
subjects. Conversely, actual agents should be used on simulated people (e.g., robotic
manikins) performing realistic tasks.

) The list of agents needs to be defined for this purpose. There are
several lists circulating among government agencies, each with some differences from
the others (for valid reasons, depending on the purposes of the lists).

35 Issue #5: User(s) of Decontamination and Detection Equipment and
Information from Them

This final issue supports the development of CONOPS for the
decontamination and detection equipment, which in turn drive the technical
requirements.



S0k 1 Points of Agreement/Dissent

. A listing of users of the decontamination and detection systems
follows:

o Decontamination personnel (to confirm adequacy
of decontamination)

o EMS personnel

o Other designated responders

o Hazardous Materials (HAZMAT) specialists (concentration,
identification)

o Hospital support personnel

There was some discussion and dissent regarding levels of training and
users of equipment. Some participants in one group felt that instruments are best used
by specialized teams, while others felt that the use of detectors should be a task
common to all responders. Responders agreed that the shift in National Fire Protection
Association (NFPA) 472 toward allowing operations level responders to perform
decontamination tasks was a move in the right direction.

o The work groups indicated many users of the information
from decontamination and detection systems, including but not limited to the following:

o Persons being decontaminated

o First responders, medical personnel, and the HAZMAT team
o Incident Commanders

o Public information officials

o Hospitals and hospital networks

o Process stakeholders (inventors, designers, vendors,

testers, and the community at large)

o Community leaders and politicians
o The media
o The perpetrators (an operational security issue)

10



o The public
o The law enforcement and judicial community (evidence)

o Other government agencies [US Environmental Protection
Agency (EPA), Central Intelligence Agency (CIA), Health
and Human Services (HHS), Federal Emergency
Management Agency (FEMA), Centers for Disease Control
and Prevention (CDC), etc.]

The information required was situation dependent. For example, while
knowledge of the agent concentration was necessary for some users, only the
identification of the agent was necessary for others.

3.5.2 Research Needed

Information availability, adequacy, and flow should be included in the
validation testing proposed in Issue #4.

3.53 Other Discussion Points

o There are some operational security, moral, and ethical issues
related to dissemination of information from the incident.

. Maintaining proficiency on and maintenance of equipment seldom
used poses a real problem for response units.

. There is a need for a national education drive to inform the public
about how to respond if Chemical, Biological, Radiological, Nuclear, and High-Yield
Explosive (CBRNE) materials are used, as has been done in Israel for many years.

. The need for establishment of common terms for decontamination
and detection was recognized and strongly recommended by workshop participants.

3.6 Discussion of Alternate Scenarios

Following presentation of the reports on the last issue, Gary Eifried
facilitated a discussion of the impact that other agents would have on the results of the
workshop so far. The basic scenario did not change. Only the agent used did.
3.6.1 Impact of Alternate Agent, VX (Persistent Nerve Agent)

The workshop recognized that the greater persistency and lower water
solubility of VX would make it more difficult to remove by water wash down alone. Also,

its lower volatility would make it more difficult to detect with a vapor detector. Because
skin exposures from liquid are slower to cause symptoms than inhalation exposures,

i



symptoms of nerve agent exposure might not be as apparent during the initial size-up at
the scene, which could delay recognition of the problem and implementation of the
appropriate actions. The potential for spread of contamination beyond the incident site
would be higher for this scenario.

3.6:2 Impact of Alternate Agent, HD (Blister Agent)

A similar situation was deemed to exist with the blister agent HD. Its
higher persistency and lower water solubility require more thorough decontamination
measures; but, the probable lack of immediate symptoms would make this need difficult
to recognize initially. The VX and HD scenarios made it clear that the decontamination
process needs to be as robust as we can make it initially. Decontamination intensity can
be adjusted as the identification of the agent is determined. The lack of an antidote and
the potential for long-term effects also impact the medical care situation for blister
agents.

3.6.3 Impact of Alternate Agent, Chlorine (Volatile Toxic Industrial Chemical)

The fact that chlorine will cause immediate irritation makes this incident
easy to recognize. Chlorine's volatility also makes it relatively easy to decontaminate.
Many thought that removal of the clothes and keeping victims upwind might be all that is
necessary for decontamination of all but a few who were very close to the release and
might be helped with water wash down. The insidious nature of lethal pulmonary
(choking) agent exposures would require more medical observation and education of
victims regarding symptoms to watch for before individuals are released from the scene.

4. CONCLUSIONS
4.1 Decontamination

A robust and flexible decontamination process needs to be developed and
validated through technical and operational testing, and guidelines need to be provided
to the emergency response community. The guidelines should detail the most effective
"best practices" for decontamination of a variety of toxic agents under different
environmental conditions, considering the realities of the situation and the resources
likely to be available during the first hour of the response.

(Editor's Note: The TSWG has developed the Best Practices and
Guidelines for Mass Personnel Decontamination. Any best practice doctrine developed
for first responders needs to incorporate the considerations in that document.)

Workshop participants envisioned several levels of decontamination
(terms for these levels vary by jurisdiction and agency and need to be standardized):

. Mass Decontamination. Primarily for ambulatory victims using
equipment immediately available on the first arriving units. This first stage will likely
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consist of disrobing, followed by water wash down. This level will decrease subsequent
exposure from any liquids on the skin or clothing or vapor trapped in the clothing or hair.
It will reduce the spread of contamination or vapors from off-gassing and will be of
psychological benefit to those who feel they may have been exposed. It will likely not
remove all contamination from the victims; but, if done properly, this stage has the
potential to bring the decontamination down to a level at which any residual effects or
exposures will be minimal. The AEGL-2 (8 hr) may be an appropriate standard for this
level.

o Thorough Decontamination. This is a more deliberate process,
requiring more equipment, including tents, shower systems, water heaters,
decontaminants (soap, enzymes, etc.), and many more decontamination personnel to
implement. It may begin functioning toward the later part of the first hour of the incident
response. Although it may not remove all contamination, this process should bring it to a
level where there is no further nonreversible risk to the victims or those coming in
contact with them. This level is likely necessary for victims being transported or received
in hospitals (nonambulatory and ambulatory victims exhibiting symptoms). This is due to
their potential higher level of initial liquid contamination and the potential for a buildup of
vapors released from multiple victims in a closed environment (e.g., an ambulance or a
hospital emergency room. The AEGL-1 (8 hr) may be an appropriate standard for this
level. As time and resources permit, ambulatory, non-symptomatic persons who have
been through mass decontamination may also be given the opportunity to pass through
thorough decontamination.

o Technical Decontamination. The detailed process for decontamina-
tion and removal of PPE for responders who are in some level of protective clothing
typically used during a HAZMAT response. It is usually not as time-driven as mass or
thorough decontamination, but by law and necessity will be established before response
personnel enter the Hot Zone. Therefore, it is likely to be established early in the
response, even before the thorough decontamination line is functioning. The AEGL-1
(8 hr) may be an appropriate standard for this level of decontamination.

42 Detection

Detection starts with the observation of signs and symptoms in victims and
analysis of what is happening at the scene. A good scene size-up may result in a great
deal of information about the probability that a toxic agent was used, its type [nerve,
blood, pulmonary (choking), etc.], the likely effectiveness of the dissemination, whether
the risk is primarily respiratory or skin exposure, the type and extent of decontamination
needed, the possibility for spread of contamination, protective equipment requirements,
appropriate medical treatment, and other aspects. A PDA-based decision support
system would be very helpful to Incident Command in arriving at many of these
conclusions. Detection and identification instruments and devices would be used to
confirm the presence of the material suspected from scene size-up and would ideally
provide its identification (e.g., GB, VX, HD, chlorine, etc.) and current concentration in
the air. This information would support (or modify) earlier conclusions and decisions
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concerning decontamination, medical treatment, protective equipment needed, degree
and extent of the hazard, and future actions. Detection devices and instrumentation can
also be used in determining the adequacy and effectiveness of the decontamination
process being used.

If the decontamination system being used is validated (through the testing
described below) and adhered to by those conducting the decontamination process, it
should be possible to apply the principles of statistical process control to monitor actual
effectiveness through sampling rather than attempting to conduct 100% checks of all
decontaminated victims. This will significantly reduce the resources and time required to
process masses of individuals. However, the system and procedures for this sampling
process remain to be determined.

The ideal detection devices and instruments from the perspective of
responders are handheld, rugged, intuitive to operate, maintenance free, and fast
acting; have a low false-alarm rate; and provide information in a simple and
understandable format. Specific chemical identification and indication of current
concentration are important for making decontamination, protection equipment, and
medical support decisions. High sensitivity is important for monitoring decontamination
effectiveness. Because it is important to know that an individual has reached a safe
level of contamination, the instrument must be able to detect below that safe level.
Therefore, given the conclusions regarding safe decontamination levels in Section 3.1,
instruments need to be able to detect agent levels below AEGL-1.

Although this level of sensitivity is considered to be within'the realm of
being possible, it should be considered a desirable goal rather than an absolute one.
Any improvement over the capabilities of current technology would be beneficial. An
instrument, which is five or eight times as sensitive as current instruments, would not
meet the sensitivity goals described, but would certainly be more useful than current
instruments.

4.3 Validation Testing

Although many mass and thorough decontamination procedures have
been developed and practiced throughout the country, very little, if any, confirmation
testing has been done to validate them. While they intuitively appear to be useful in
reducing the level of contamination, rigorous scientific tests to confirm this have not
been conducted. We think mass decontamination has benefits, but we do not know how
much. We really have no idea how clean the victims are when they remove their clothes
and run through the decontamination shower created by the side-by-side discharge of
two fire engines. While several systems for decontamination of nonambulatory victims
have been developed, equipment has been purchased, and procedures have been
practiced, we do not know if this is adequate or if some additional steps need to be
taken.
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Rigorous test and evaluation of mass and thorough decontamination
procedures need to be conducted to determine "best practices" and the expected
results if these are followed. Empirical testing will provide validated, replicable
procedures and processes that can in and of themselves assure effective decontamina-
tion even in the absence of adequate field detection capability. This will foster more
effective decontamination. In fact, this type testing may result in fewer, rather than
more resources being required by avoiding duplication of decontamination efforts on the
scene and at hospital reception areas.

5. RECOMMENDATIONS

o Develop and document "best practices" for effective decontamina-
tion under a variety of environmental conditions and scenarios.

. Consider an AEGL-2 (8 hr) level of airborne detectable agent as the
goal for adequate mass decontamination.

. Consider an AEGL-1 (8 hr) level of airborne. detectable agent as the
goal for adequate thorough and technical decontamination.

J Work to develop field detection and identification systems that meet
the criteria described in Section 3.2 and the international standard American Society for
Testing and Materials (ASTM) E2411-07, Standard Specification for Chemical Warfare
Vapor Detector (CWVD). It is desirable that systems used to confirm decontamination
sufficiency have a sensitivity below the agent concentrations recommended in AEGL-2
and AEGL-1.

o Fund and conduct rigorous test and evaluation of the decontamina-
tion processes and the detection and identification equipment to document
effectiveness as a system.
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“How Clean is Clean Enough”

Michael B. DeZeamn
11 Seplember 2007

und Rules

aaministrative information

* Location of Rest Rooms

* Location of Business Center

» Breaks

« Lunch

+ Emergency Contact Information

Ground

Not for attribution

« Non-rank

Treat each other with respect

« Allideas are on the table — though some
may have to be put into parking lot
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Identify yourself when speaking
» Avoid Acronyms

» Turn off or place on vibrate cell phones,
etc.

+ No Smoking in the Building
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= Medical facilities need to verifiably decontaminate self-referred
persons

— The persons are not a hezard to themsetves
~ The persons are not e hezard to medical personnet

~ The persons ere not a hazard to the community

« Scenario as a straw-man

Break-out Groups

+ Plenary Sessions

Workshop Report

« We Are Here Because:

- Response Community needs e set of verifiable criteria to be able to
state that personnel have been adequately decontaminated after e
chemicat event

— The decontaminetion methods need to be flexible enough to allow
persons who have been exposed to gases, vepors, liquids, end viscous
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A Decade of Support to Homeland Security
Decades of Support to Non-proiiferation
90 Years in CB Defense for the Warfighter

Contact Information:
Michael DeZeam

ECBC Decontamination Workshop

Baseline Scenario

Gary Eifried
EAI! Corporation




ECBC Decontamination Workshop

Scenario

Distribution X

ECBC Decontamination Workshop

The Venue

Distribution X

ECBC Decontamination Workshop

The Result

« Distribution X
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EC3C Decontamination Workshop

The Attack

Distribution X

ECBC Decontamination Workshop

The Venue (continued)

- Distribution X

ECS8C Decontamination Workshop

The ReSUIt (continued)

« Distribution X




ECBC Decontamination Workshop

The Response

» Distribution X

ECBC Decontamination Workshop

Focus

Other discussion topics which could affect
the emergency response are beyond the
scope of this workshop and will be
immediately tabled by the facilitator so the
discussions remain focused on the issues
surrounding personnel decontamination.

ECBC Decontamination Waorkshop

Questions? Comments?

ECBC Decontamination Workshop

Focus

Even though this event would stress many facets of the
city’s emergency response, please remember:

The purpose of this workshop is to discuss
how clean personnel (both victims and first
responders) need o be when they are
released from the incident site (or treatment
facility for those that make it to a hospital).

ECBC Decontamination Workshop

Alternate Scenarios

* Once issues for this scenario have been
addressed, may have time to address
impact of a different agent.

ECSC Decontamination Workshop




ECBC Decontamination Workshop

Firefighter/Hazmat View of
Decontamination

George Griffin, Battalion Chief (ret.)
MS Public Safety
BS Fire Science
BS Management

ECBC Deconlamination Workshop

Battalion Chief's Aide

ECBC Decontamination Workshop

ECBC Decontamination Workshop

Personal Introduction

Philadelphia Fire Department
- 35 years of service, retired following 15 years as Battalion Chief
- Fire Service Instructor
+ incoming recrults WMD training
.+ d ped WMD dep: id
« Chief officer IC training for WMD response
* Domestic preparedness
- training exercises in 40+ cities since 1996
» US Department of State
- WMD training in middle eastern countries
= US military installations worldwide
- WMD training
« FEMA
- US&R Program Office

training

ECBC Decontamination Workshop

ECBC Decontamination Workehop
Fire/Hazmat's Roles in Emergency Mass
Decontamination
Fire Hazmat
» Consists of engines and » Dedicated Hazmat unit
ladders * Response time:
* Response time: - depends on location of unit
- 4 minutes - jurisdiction/region
+ Responsibilities: « Responsibilities:
- emergency decon of - definitive decon
P « Primary concerns:
+ Primary concerns: - extent of contaminalion
- personnel protection — type of agent
- recognize need for - hazard mitigation
additional resources
- signs and symptoms
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ECBC ECBC Decontamination Workshop

Location of Decontamination Areas -

WIND

In the Warm Zone

Fire Hazmat

= Upwind, Upgrade = Upwind, Upgrade

= Multiple lanes » Dedicated decon area

= Water » Agency Hazmat protocols

— large Volume, low pressure

ECBC Decontamination Workshop ECBC Decontamination Workshop




ECBC Decontamination Workshop

ECBC Decontamination Workshop

ECBC Decontamination Workshop
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ECBC Decontamination Workshop

Decontamination Considerations

Shelter of victims

- hypothermia

— modesty

+ Zone adjustment

» Additional support

« Integration of EMS support
«"Rescue and casualty extrication
» Decon priorities

— ambulatory

— non-ambulatory

ECBC Decontamination Workshop

ECBC Decontamination Workshop

Existing Jurisdictional Standards

+ Municipalities
— usually follow OSHA regarding hazardous
material responses

+ Agencies develop their own protocols in
anticipation of CBRNE responses




ECBC Decontamination Workshop

Emergency Decontamination Process

* First responding fire units
—hand lines and master streams
» Multiple lanes
— number of victims
— direction of exit
» Timeframes
— ambulatory: 60 — 70 victims /hr /line
— non-ambulatory: 15 victims /hr /line

ECBC Decontamination Workshop

Decon Process Concerns

» Operating downwind of the release
* Victim control

— limited manpower
» Evidence preservation/collection

ECBC Decontamination Workshop

Questions? Comments?
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ECBC Decontamination Workshop

Emergency Decontamination Process

{cont.)

+ Contamination monitoring

— initia! inability to assess cleanliness of victims
* signs and symptoms

— need instrumentation (Hazmat unit)

ECBC Decontamination Workshop

Recommendations

* Knowledge of the agent

— Communication center to convey information
» multiple victims, signs and symptoms

* Logistics
— available decon space, apparatus staging
» Crowd control support
» Adequate manpower
* Monitoring capability

ECBC Decontamination Workshop




EC8C Decontamination Workshop

Decontamination

Law Enforcement
Perspective

Richard Elliott

ECBC Decontamination Workshop

Limits to Law Enforcement Response

+ Insufficient or nonexistent PPE for
Decon Support

« Knowledge Level of LE Personnel
regarding CBRNs

ECB8C Decontamination Workshop

Options for Force Protection
in the Decon Operation

 Hope for the best

* Rely on personnel doing decon to
keep order

» Train and equip LE personnel to do it
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ECBC Decontamination Works hop

Law Enforcement Mission

» Provide a safe environment for the other
responders and the public at large

- Safely assist with an efficient and effective
response to the event

» Evidence preservation and collection
* Get the bad guy or gal
» Go home afterwards

ECBC Decontamination Workshop

Law Enforcement Support of a
Decon Operation

. Are they equipped?
» Are they trained?

* Are they willing?

EC8C Decontamination Workshop

LE Concerns
Event

« How bad is this stuff?

* Am | going to die?

* What is a safe distance?




ECBC Decontamination Workshop

LE Concerns
Decon

* Do | need to be deconned?
* Why?
* Why do | have to strip?

* You are not getting my gun!

ECBC Decontamination Workshop

Questions? Comments?

Reminder: Always
remember rule #1
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ECBC Decontamination Workshop

Post Decon

« Patient Identification

« Patient Interviews

* Patient Containment

* How clean is clean?

ECBC Dacontamination Workshop

ECBC Decontamination Workshop

More than
“Just A Ride To The Hospital”

* Additional Areas of
Responsibility
~ Special Operations Unit
- Special Events Office
- Boston MMRS
- NDMS Boston DMAT MA-1
- NDMS IMSuRT East
- Surge Planning
- Disaster Planning

- DelValle Institute for Emergency
Preperedness




ECBC Decontamination Workahop

Hazmat & Decon Training

All field personnel trained to the
Hazmat Technician level
through the DelValle Institute
for Emergency Preparedness,

Boston EMS

- Employs two full time Hazmat
personnel

- Offers free Hazmat and Decon
training to health care and
public safety partners
throughout Metro Boston

ECBC Decontamination Workshop

Decontamination Zone Setup

WIND DIRECTION
R

o

C

o Initial

M Isolatiog | __----"""

M Zone

A

N

D

{

DECONTAMINATION
ZONE

Downwind
Distance

DOWNWIND EVACUATION
ZONE

I-lmo-v
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ECBC Decontamination Works hop

Mass Decon Units

* Hospitals throughout Metro Boston have MDUs
assigned to their facilities as part of an agreement
with the Fire Department, which will facilitate unit
deployment during an event

+ Critical to Hospital Safety

+ Important to incorporate into plans
+ Successful integration in DNC
+ Avoiding Tokyo

ECBC Decontamination Workshop

Incident Command Controls
Decontamination & Patient Transport

ECBC Decontamination Workshop

RAM — Rapid Access Mass Decontamination

Enables Fire Departments to Process Large Numbers of Victims




ECBC Decontamination Workshop

Additional Decontamination Requiredl

W » 3 "-_ " ] ._

4 7 ‘ E /
Victims Move Through Too Quickly
Still Contaminated After Processing

ECBC Decontamination Workshop

Medical Treatment

il

X

Contaminated Victims May Need Treatment
Prior to Decontamination & Transport
Responders Lacking Protection Are At Risk

ECBC Decontamination Workshop

Decon Can Be Set Up Outdoors or In Buildings

Wash or Decon Stations Can Vary With Each Hazardous Contaminant
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ECBC

Workshop

Mass Decontamination Units [MDU] 1

MDU May Not Decontaminate Victims Enough for
Medical Transport & Treatment

ECBC Decontamination Works hop

Barriers Prevent Contamination Migration

-

Set up Contamination Reduction Corridor in Cold Zone

ECBC

Workshop

Ambulatory and Non-ambulatory
Decontamination Stations

Berming Tarp Edges Prevent Contaminated Fluid Runoff




ECBC Decontamination Workshop

Ambulatory Decon
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ECBC Decontamination Workshop

Decon-Team Medical Surveillance

Each Team Member to Be Dressed Is Checked

ECBC Dacontamination Workshop

Patients Arrive

Medical Procedures & Antidotes Are Applied

ECBC Dacontamination Workshop

Non-Ambulatory Decon J
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ECBC Decontamination Workahop
Donning Protective Suits & Patient Decon
Training
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Putting On Suits, Warming Instruments, Setting Up Decon
“15 Minutes”

ECBC Decontamination Workshop

Patient Transfer to Non-Ambulatory Decon




ECBC Decontamination Workshop

Triage & Decon

C-Spine Protection
UV Light Detects Fuels & Chemicals
Strip — Flush - Cover

ECBC Decontamination Workshop

Emergency Responders Must Be
Decontaminated

ECBC Decontamination Workshop

Contaminated Spots May Require
Special Decon

=l By AR o
Biochazards May Require Disinfection with Bleach Solutions
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ECBC Decontemination Workshop

After Second Wash Station
Repeat Triage

..l_..-.

Patient Can Be Redressed in Non-Contaminated Clothing or Tyvek

ECBC Decontamination Workshop

Post Response Checkup & Medical Surveillance

Avoid Heat Stress Symptoms Drink Water & Maintain Fluid Levels

ECBC Decontamination Workshop

Special Events




ECBC Decontamination Workshop

Special Events

» During special events, such as the 2004
DNC, as well as the annual Marathon,
Fourth of July celebration, and First Night,
the large crowds heighten the risk of
terrorist actions

- Boston works proactively to prepare for
such events by pre-staging decon
equipment

ECBC Decontamination Workshop

I

|

In Summary..

» EMS Protection Issues

» Access to Those Affected

+ Availability to Tx Modalities
* Post Decon Screening

» Weather

+ Survivability
TIME...TIME... TIME

ECBC Decontamination Workshop
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ECBC Decontamination Workshop

RAM Decon Units Established Along
Evacuation Routes During 2004 DNC

Questions?
Comments?
Advice?

Robert Y. Haley

- Incident Commander’s
View of
Decontamination

Craig Walker Black




Mass Casualty Decontamination Planning
| in the National Capital Region (NCR)
Regional planning for WMD Response
« No One Jurisdiction Capable of “going
it alone”
= Multi Discipline, Multi Jurisdictional
| Response Effort

- = Response to
| Pentagon 14
- Initially deployed as p‘] 1
Local Medical Asset
- Decontamination .
Corridors #
= Estimated 1200

persons daily
® 24 hours a day / ten
days

» Health and Safety
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= Concept adopted as National Model
within NDMS
- National Medical Response Team (NMRT)
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